Knowledge of species composition and diversity are of utmost importance, not only to understand the structure of a forest community but also for planning and implementation of conservation strategy of the community. An extensive field study was undertaken to ascertain the structural composition, species diversity and community association of two forest sites i.e. Nambor Wildlife Sanctuary (NWLS) and its South-Westward extended Bornewria forest of Assam, India. The forests represent Tropical moist semi-evergreen and moist mixed deciduous type. The entire area was embraced with a fragmented block of Gondowana formation. A total of 261 plant species were observed from the two forests sites in floristic assessment. Out of which 247 species were recorded from NWLS and in Bornewria forest 136 were enumerated. The overexploitation and shifting cultivation adversely affected the total forested area and species composition of Bornewria forest. Phytosociological studies showed that Vatica lanceaefolia (15.47) followed by Magnolia hodgsonii (10.97), Castanopsis hystrix (10.02) and Mesua ferrea (9.56) were dominated in NWLS. However, in case of Bornewria forest, Hydnocarpus kurzii expressed its dominance with highest IVI values (15.98), followed by Dysoxylum excelsum (13.52), Mesua ferrea (12.37) and Stereospermum tetragonum (11.87). Plant species diversity was quantitatively higher in NWLS in comparison to Bornewria forest because of ecological destabilization and disturbance in their natural abode. Study on regeneration status of NWLS revealed that 67.42% trees were naturally regenerated. Mesua ferrea and Vatica lanceifolia were the most ecologically successful species with IVI of 7.66 and 5.27 in the seedling stage. In Bornewria forest site 42 regenerating tree individuals were recorded. The maximum quantity of seedlings of Hydnocarpus kurzii was noticed in the forest which showed mass regeneration status of the species. Both the forest desires to curb the anthropogenic disturbance, so that protect the integrity of the forest.
INTRODUCTION
Floristic composition of vegetation and species diversity reflect the gene pool and adaptation potential of the community (Odum 1971) . Knowledge of species composition and diversity of tree species is of great importance not only to understand the structure of a forest community but also for planning and implementation of conservation strategy of the community (Bajpai et al. 2012 , Malik 2014 , Malik & Bhatt 2015 , Masens et al. 2017 . It is a prerequisite for the foresters to understand the structural attributes of the forest for better silviculture and management practices. In forest management, regeneration study not only reflects the current status but also gives an idea about the possible changes in forest composition in the future (Mishra et al. 2013 , Sharma et al. 2014 , Hanief et al. 2016 , Malik & Bhatt 2016 . Survival and growth of seedlings/saplings determine the successful regeneration of the species which is one of the most important steps toward achieving long-term sustainability of forests (Saikia & Khan 2013 , Malik 2014 , Malik & Bhatt 2016 .
However, the structure and nature of the plant community are determined by the species composition and their ecological amplitude. The quantitative characters are very important in the analysis of comparative community structure of different forest stands. Study of community structure in the natural forests of various climatic zones of the country have been done by different authors in the recent past (Nath et al. 2000 , Pande et al. 2001 , Pandey & Shukla 2003 , Galav et al. 2005 , Naithani et al. 2006 , Khatri et al. 2009 , Sarkar & Devi 2014 , Naidu & Kumar 2016 , Bajpai et al. 2017 . The species diversity and community structure of Nambor Wildlife Sanctuary and Bornewria forest of Assam have not been explored well and a very little information is available so far (Prasad 2001) . Therefore, the present study was carried out on structural composition, diversity and community association of the two forest sites.
MATERIALS AND METHODS

Study site
Two natural forest stands Nambor Wildlife Sanctuary (NWLS) (primary) and Bornewria forest (secondary) geographically located at latitude of 26.36° N; longitude of 93.86° E and latitude of 26.24° N; longitude of 93.82° E respectively were selected for the present study in Karbi Anglong Autonomous District Council of Assam (Fig. 1) . The forests are classified as Moist Semi-Evergreen Forest mixed with East Himalayan Moist Mixed Deciduous Forest (Champion & Seth 1968) . The entire area is of great importance in paleohistorical point of view as it comprises a fragmented block of Gondowana formation. The total forested area of NWLS is 37.0 km 2 . Bornewria is a South-west ward extended part of original Nambor reserve forest now converted to a secondary denuded one. Over a period, Bornewria forest has been adversely affected by shifting cultivation (Jhum), an age-old ecologically hazardous traditional cultivation practice. With the rapid shortening of the fallow cycle, the farmers shift towards the forested land and forest has been deforested gradually. Invasion of secondary species such as Hydnocarpus kurzii (King) Warb., Dysoxylum excelsum Blume, Stereospermum tetragonum DC. etc. changes the original forest scenario. The climate is the typically humid sub-tropical type and receiving nearly 1200 mm total average annual rainfall. The soil comprises old alluvial and red laterite type. The texture is sandy loam, soil pH ranges from 4.8 to 6.31 and soil reaction is acidic. The highest relative humidity was observed to be 90.4% (in the month of August). The average maximum temperature varies from 28.65-31.24 °C and average minimum temperature from 14.67-19.38 °C.
Methodology
Phytosociological studies of the two selected forest stands were carried out by randomly laying quadrats of 10m × 10m, 5m × 5m and 1m × 1m for trees, shrubs/saplings and herbs/seedlings replicated with 40, 80 and 160 numbers of quadrats respectively for each site. The species were categorized as a tree (>3 m height), shrub (height above 0.5 to 3 m) and herb (less than 0.5 m) height (Khan 1961) . The size and the number of sampling quadrats were determined following Mishra (1968) and Kershaw (1973) . Species diversity (H') was calculated by using Shannon and Wiener formula (Shannon & Wiener 1963) . The concentration of dominance values was assessed by Simpson's index (Simpson 1949) . The similarity coefficient for common and rare species was calculated by following Sorenson and Jaccard's coefficient (Magurran 1988 Identification of the plant species was done with the help of floras (Kanjilal et al. 1934 -40, Hooker 1872 and by consulting herbaria of Botanical Survey of India, Eastern Regional Centre, Shillong and Central National Herbarium, Howrah. The nomenclature of each plant species was confirmed with the help of databases like 'The Plant List' and 'Tropicos'. The abundance to frequency ratio (A/F) of different species was computed to define the distribution pattern of the species (Whitford 1949) . This ratio indicates regular (<0.025), random (0.025 to 0.050) and contiguous (>0.050) distribution (Cottam & Curtis 1956) .
RESULTS AND DISCUSSION
Plant Inventory
A total of 261 plant species were found distributed in both the forests during floristic assessment. Out of which Nambor Wildlife Sanctuary (NWLS) was comprised of 247 species belong to 75 families and 179 genera. On the other hand, Bornewria forest was comprised of 136 species belong to 54 families and 110 genera. The breakup of the families, genera, species, dicotyledonous, monocotyledon, ferns and Gymnosperms are shown in table 1. A total of 30 fern and fern allies were recorded from Nambor WLS whereas, only 10 fern and fern allies were recorded in the Bornewria forest. Fern and fern allies like Adiantum caudatum L., Angiopteris sp., Lygodium flexuosum (L.) Sw., Polypodiodes amoena (Wall. ex Mett.) Ching, Pteris cretica L., Sphaerostephanos unitus (L.) Holttum and Stenochlaena palustris (Burm. f.) Bedd. were found in both the habitats. Gnetum gnemon L., a highly evolved gymnosperm species distributed in the lower strata of both the forests and established as an important component of the vegetation that reflects the old land history of this region. The lower canopy vegetation is mainly influenced by the size of seedling population and survivability. The Density of trees in a forest is largely depending upon the response of the tree seedlings to the prevailing microenvironment. The present observation noted that the seed germination and survival percentage of Hydnocarpus kurzii, Vatica lanceifolia, Mesua ferrea, Litsea laeta (Wall. ex Nees) Hook.f. etc. were maximum and found well established in the forest floor. Better establishment of the tree seedlings was recorded in the primary forest strand near the periphery rather than the core areas that may be due to the lack of threshold light intensity available to the seedlings (Whitmore 1975 , Abbott 1984 , Primack et al. 1985 .
Orchids are susceptible and selective for their habitats. The humid forest of NWLS has cradled the rich heritage of both terrestrial and epiphytic orchids. A total of 23 orchid species were recorded and Acampe papillosa (Lindl.) Lindl., Bulbophyllum spp. Calanthe sylvatica (Thouars) Lindl., Dendrobium acinaciforme Roxb., D. lituiflorum Lindl., D. anceps Sw., D. lindleyi Steud., Eria lasiopetala (Willd.) Ormerod, Gastrochilus calceolaris (Buch.-Ham. ex Sm.) D.Don, G. inconspicuus (Hook.f.) Kuntze, Oberonia mucronata (D.Don) Ormerod & Seidenf., Zeuxine gracilis (Breda) Blume were the dominant orchids in both the site. An endangered spectacular orchid Anoectochilus brevilabris Lindl. (Jewel orchid) also reported their occurrence in the dense damp forest floor of the primary forest, but now severely influenced by biotic interference. In Bornewria forest (Secondary forest) found only 12 tropical orchids. The ecological destabilization due to various anthropogenic factors a number of orchid species have been on the verge of disappearance.
A total of 35 species of climbers and scandent shrubs were recorded in the primary natural forest which are the curious botanical wealth of this forest. Whereas, only 20 species of climbers and scandent shrubs were found in the secondary forest. Abrus precatorius L., Aristolochia saccata Wall., Beaumontia grandiflora Wall., Dioscorea spp., Dischidia major (Vahl) Merr., Dischidia major (Vahl) Merr., Licuala peltata Roxb. ex Buch.-Ham., Piper spp., Pothos spp., Smithia grandis Baker, Tacca integrifolia Ker Gawl. etc. were the species of climbers and scandent shrubs found in the primary forest that twisted or straggled the trees which bear the characteristic of the moist evergreen forest. Some common climbers and plants of straggling habit found dominated in the secondary forest were Dalhousea bracteata Grah., Mikania micrantha Kunth., Mimosa rubicaulis Lam., M. himalayana Gamble, Piper griffithii C. DC., Pothos scandens L., Thunbergia grandiflora (Roxb. ex Rottl.) Roxb., etc.
Vegetation Analysis
Phytosociological studies in the primary natural forest showed that Vatica lanceaefolia (Roxb.) Blume (15.47) was the predominant tree species followed by Magnolia hodgsonii (Hook.f. & Thomson) H.Keng (10.97), Castanopsis hystrix (10.02) and Mesua ferrea (9.56). However, in case of secondary forest Hydnocarpus kurzii expressed its dominancy with highest IVI values (15.98), which was followed by Dysoxylum excelsum (13.52), Mesua ferrea (12.37) and Stereospermum tetragonum (11.87) ( As reported by Knight (1975) the value of Diversity Index varies from 5.06-5.40 for tropical forest. The present study showed that Diversity index (H') of the primary forest were 5.7, 4.727, 4.1 for trees, shrubs/saplings and herbs/seedlings respectively, which was found within the range. On the other hand, the Similarity coefficients of both the Nambor and Bornewria Forest were calculated and compared (Table 4 ). The Sorenson's similarity co-efficient (0.3772) was found higher than Jaccard's co-efficient (0.2324). Motyka's similarity index was found 60.57% between the forest sites (Table 4 ). The contagious trend of the distribution pattern of plant species was found in both the forests, which has also been reported by Kershaw (1973) and Greig-Smith (1957) . Regeneration performance of a tree species is characterized by its population constitution in different life phases i.e. tree, sapling and seedling (Pokhriyal et al. 2010) as well as depends upon the existence of a sufficient number of seedlings and saplings. In NWLS out of 89 reported tree species, 60 species were found regenerated naturally i.e. regeneration percentage 67.42%. Mesua ferrea and Vatica lanceaefolia were found the most ecologically successful species with IVI of 7.66 and 5.27 respectively in the seedling stage. Whereas, in Bornewria forest out of 62 tree species, 42 species were found regenerated naturally i.e. regeneration percentage 67.74%. So, the regeneration percentage in both the forests was found almost similar. A maximum number of seedlings of Hydnocarpus kurzii (IVI 29.62) was found in the Bornewria forest which showed mass regeneration status of the species. Seedling diversity was found poor in the Bornewria forest. According to Mishra et al. (2008) higher numbers of saplings and trees in comparison to seedlings, point out the ability of the forest to recruit more seedlings.
CONCLUSION
The assessment of structural composition and plant species diversity of two forest sites have indicated that, Nambor Wildlife Sanctuary (NWLS) (Primary forest) was found richer than Bornewria forest (Secondary forest) in plant diversity. Numbers of plant species were declined in the Bornewria forest because of ecological destabilization and disturbance in their natural abode.
